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(57)Abstract 

PROBLEM TO BE SOLVED: To accurately and easily 
inspect various astigmatisms, focal positions, optical axis 
deviations, etc., of an optical system. 
SOLUTION: An optical system, having illumination optical 
systems 103-108 for radiating an illumination light on a 
phase pattern WM and image forming optical systems 
107-1 15 for forming image of the phase pattern is 
inspected. It comprises means 116, 117 for detecting the 
image of the phase pattern formed through this optical 
system and a means 122 for defocusing the image of the 
phase pattern detected in the image inspecting means. 
The coma aberration of the optical system, shading of the 
light flux in the optical system and inclination of the main 
light beam of the illumination light with respect to the 
normal to a phase pattern forming plane W are inspected, 
based on the change in the asymmetry of an image 
corresponding to the edge of the phase pattern which is 
respectively detected in a defocused condition in the 
image detecting means. 
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3 • • • ) ir-T^o 

[0052] ^it, ffi*B^*—>p[yi»t3j:Viaffl^ 

fflla*. (2) tej;9#«>£ e 

) / (2n) (2) 
^tfii»L4^Ztt (a = 0<D*MSO ^Jb5i:#^Z 

^^-^*BiR*d s #*Ei"*»^% ^OBD» 

-^(7?^BitX^a^>^# $(C^C-CZ = 0(Di£#«I 
[0 0 5 6] H7tt, JfflJH<o»/is 2SS<e>#:*§'^ — 

T-fooT. (a) tt***¥3RICi8V^-C*BlRSfe**#<E 
-f*4§^£> (b) H:*BJR***fetftv^-frSr-t*t 

fi»L 2^Z«ii55it5fifiZ 2©*^ JHJHtf>;*:# 

f^ftSZ 1 i 5 t Z==0OiSttllftBffi«^bHI*t*o 
[0 0 5 7] «****»Cj3V^"C*BllX«***rtE 

ttSH[|ftL2*Z«ii:S5S6"r*tt11Z2'b, 

f-5f SZ 1 1> z = oo^tt«Bffi»^-Sci-*c W 
±J;9> Z2iZl fctf>^# (Z2-Z1) tt**3te* 

*«ca#-f-**BiRS^*#*^Jt«u, (z 

2 -ZD coEftcoW*ttaBiR^*tiE^-—^--*5J: 

^^^iZtOBIffi^^ ±3«oa6» (Z2-Z 

oMjE^St*^ * ^ J5 5 ^# *« 
[00 5 8)138^ 2«!ROWWa*T»MU*ii:# 

^ogi^^^-ria-efeor, (a) nttttjfc^X(c«v^ 
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0 0 0 - 7 7 2 9 5 (P2000-7 7 295A) 



«a* fct&ff)* * JSW W o Jfctt W'h c? v^HB 

&<D&&%£ 9S»?SV\, Ufc* s oT, tt^5t^l-*5 

b&%i~ZtiLW.z i <t 9 z = o<ojfiWfifeffiffiB*»bfii 
[0 0 5 9] tt«3t^*Jcisv^T*iiiJR**«#fi 

iq«t(c, Z2izii ©S^ (z 2 - z l ) 

*«c»#r*^*l* ro *** ,c,:Mi ' ,u J.ofc# (Z 
2 - Z 1 ) <0iE^<Oi!g : #l^ffi i Ct^ : WjE ; *"-''^ — 33 * 

oiff7i ._jj^t Z i©B«^ ±Jt©36# (Z 2 

-zi) Kat-sv^-cw** 1 !**©*^** 0 ***** 

[0 0 6 01 *fc, B7*Sit/H8 0|ftWC*«^*> 

tti^ffiroz^re-efc-s. *^ «M***Ki*lli<R*# 

[0 0 6 1] ±3*<OJftW»-*iV^-C, (Stffl^^ — >" 

*fr*B-r6««t]Jf«'«>«aiKIR*UTt>J:V\ 

A (2) IC^V^T, i =l~ntf>&Bl£PEJ£LT 

[0 0 6 2] J»W***0*K«1>K3fc»7-f^ 
ft if 4: If A L "CffltfB'' 5 * - > & fiB&li~ -5 RB W5toSES £ 

*) <D^^^2o^±©<atS^^->4rffl«LT^tS^ 



[0 0 6 3] »±OK^tc*5V>-C, — 

£®/Jv(tViU3.J:tJ ? ViR£;BV^-CV'>5 <> L^Lft^b, 
*ta^ArottllR«c: < t54#^¥7-2 0 3 2 s-g-HMl* 
(»H¥8-2 1 3 3 0 6-JS-4MID KBB*L-CV^J:? 

-rsr b 

[0 0 6 4] — ^(D&U&ZXfW 

mz^ti^ivistfc u fc{stiB^ * - i/fo<D®&g.<D raws 
-^^figitfz i *fciitaaz 2 1 Lx^fflts ^ 

[0 0 6 5] JMK0 SrJfcfcS&SKl^©^;**:?* 

1 t> tt^*^ — ^**^W t f , '^ <D ^9J-l 8 
->-4rZt4JS9lcl 8 0«Iiie$*fc^te-C) loSfc 

^[iiU -tro^*SHfij3avel4r9:W5S: (3) -e*!t)5c 

^avel= (Jl + ?2)/2 (3) 

ivmmp b LTrc7?3p^^avel4rfflV>5,r bi^X 9, 

[0 0 6 6] It, loifclJS»Of7*-*^«ffi 

tttD^3 1 (*HJSCTTiaCCD 116 

dsiU 5 ! l 7) §r^rro^m4 ] '6roJ519»ci 8 0&Ih]*B£ 

(4) ta*a*uv\ 

/3ave2= (0 1 + 0 2) /2 (4) 



- 11 - 



4#B8 2 0 0 0 - 7 7 2 9 5 (P 2 0 0 0 - 7 7 2 9 5 A) 



^jbsi/s t LTr.o5p*9^^/3ave2Srfflv^5w^:^cJ:9 % 

»feft*»« 0 *»« aOf7t^^iZ 

> - ^-ftllWit 5 1 i: t i 9, JWJWBsRHfc 

tt, g«o^0i:45Zfi| 

* * -£?iw u fcig a *«H *a-s r. * #a* u v \ r <o <t 

(D&ftlUtz tt-»3t«l ^ ft o T » » * * * * 
[0 0 6 9] £A-b. fitt/^-^«t77*-*^Lft 

R8W5tO«»t-JWx.. #ffiiR2e*^<fc«. 3t 

/to *tc, m (*tutt*) ks^t*t 

fit£|g^S*jE*Illfi^:fra?** RRWBntt5*»*ffcBI) 

[0070] *1\ wfty-^^ (mw%<D&&) <om 

fi*fr5KI4. HBWBBPtt9 l 2 7 0tt«Wtt*fr5. 
JHWSlci*. ffittau 2 8«r*ttlHWIlP»9 l 2 7 

5c btf-Y Kl 0 4(Ot*a«BdSfiBMHlPtt!? 

S^j|fc^a-cv^SJ:5*»*^-tt. 9>T htf-C Kl 0 4*}t 

fctC, 7^ Kl 0 4 i a^yf-UVXl 2 9 

t<6m^atK**- v *fcttBRMy u^Xi o 5 (b/N 

-^^y xa i o 6 t<omco%^\c^ ^w-m^<DX 
[oo7i] fgteftjfc^** ? ^<oggg£fT 5 

14, SfittHPttO 1 3 6©tt*»M«rtT5. Jittfftlc: 
14, I*®b^l 3 lSr^LTKfflfcHlPttO l 3 0***1: 



ftjg^fc.* it!*!; v-i^yXl l 3 i !) v-l/VXi 
i 4 *(&w-e&oT*teH!ntt5 i 3 oiH^i 

[0 0 7 2] £<bi-> ttlft3fe**03«ffiJRftO*lES:tT 
W*.tf»2JMfcu^Xi 1 1*9 v-l^Xi 

1 3*rft(*^»oTasaBib't : *, $>£vm4, nzttw 

uyXi nH u-w^Xi i 3 i©IBH*r*-(k4* 

--e*S« Z*7— S^*iEIbLT*^^W®<i:fgl 

^ftuyXl 0 7 £^BBW*XffcS*5::£li<fcoT 

KI4, cCD«:*tt*Sl«ciBateStaiS*Sr.i:*J:J: 
9, CCD«iiW«077t-^^4:Ml 

[0 0 7 3] *fc, ttffc*^*Ofl|*b3^JRS6M:^ .« 2 
JJftVyXl 1 1*5 ^Xl 1 3<OU>X^±f^ 
* 14— gflcr> u > XSr 3tW LT*tlc«'MMW- 5 
Z tfc tt*5* (*R/£4fc 

'>*< i t-r* fc***Hi:IBotil»i* **tflt 
[0 0 7 4] Sbl^ fcffiflSSK ffcffi« 

ftttifoiRfttt, 3t^IS:tl-±co%ffl:*Si£±oWS-cil 
*n«Kift*r. k«**v\ b^L^b> ttlft*** 
CO— SfPO ix^X^co i/^X^-f >^4:3lJ5 LT Att#x_fc 
-as^^^X^SrffiiL^^r^iOi-SCirJCtt?^ r 

[0 0 7 5] B10I4, ^Xno02Al*fl^A^«tt 

m-cfo^o «i*is«^tta»«3t««^««s 
ttfHRn****:*alEU-cv^^ ^2*t£^J-ei4g:^ 

■3t««Oia«*** * J: t^raPJ*#^ L T v * 
6o *l*l*«T?ttift*Ui*«t LTCCDfcffl 

[0076] hi o <D&$emytmw:\*. tct±\^m^j£ 

#«? >^b45**L P MiTV^S, .3t»LP 
it) EM<D«l«l^tt««CttBftie)*iX-CVN5. 
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^2 0 0 0-7 7 2 9 5 (P2000-7 7 295A) 



[0 0 7 7] -*3fcW*»fe®#HU aU-FWXG 
L*3,fctfS.7-Ml fe^Ufc«, Wtti<Cot7 7 

^7^i/yXFLi:AWn„ 75'f7'fH'XFLi: 

TW WXF L<o««l«lJftttB (■r4*>t»WWKiEflf) 

[0 0 7 8] «*k<03taS«*^»3t*tt, 7 7^TWU- 
vXFL<OWWS»-E<SS4xfc'BI^HP8E«3 1 2(w«tt? 
«R . HLta^f-V^X 

Sr«atttc*9— l-ie^t wOJ:?lc, ftJUPL, 4ft 
R&EM, =M-hV'>XGL, 5 7— Ml , ?7-f 
rW ^XF L, W^^PgJf 12,$ 7-M2 , *3<fc 

[00 7 9] BftKBB t-C> v7?14 L^ftSE 
ft, 7*^LT«83ta*E-C*>6l7^ CF 

B5%) - 5 L-C, *3^±fctt, 1 4 

(DjtttlAX (ZjftKffi) lt»LTMtteXY¥Mrt 
(C^V^-C-^TcWl-^Stl^tg^XY^^-^ 1 8*3«fctf 
SMKft^JRl 7 ©3t*lAX*lSllcjBoTlW6?rlB<C2^ 

[0 08 0] 010 ©8»«3te««KH:» »7JH3fc** 
Ot-h?*-*^* (2 2A, 2 2B) **«l*b*b-C 

2 2A^!7^^<0*Et-l s J*» 0 " C! ^ fc *^^ t * :R8 ^"*" 

^ai/x««±-e]EKI**itfc*i4«** 2 2 b -eg 

«*»*tt*ix5. rHt, jI— h?*-*** (2 2 
A, 2 2B) coflUBfcilU •ftKRUTfra^Rffifc 
e^Tt^S 1 7<0lS«Hii (^14 fc*«*IB) f-t* 

[0 0 8 1] MEfcULT, 8± 

jctt, !>3i/MC«*.-C*lIS»*rPTi3J:t/ft3t»2 3*J 
tLT, t-F7*-*^l (2 2 A, 2 
2B) fc.fctfZ^X-^l BOffjBWD, SflSftSttP 

<£glc{£gfc«>-f •£>.> *1\ ^--h^^-TJ 

(2 2 A. 2 2B) fc^T, gmSSttP TOStffi 
1 7 OM»«liBfc»L-CBff-ac**, ^<*> 
<4E£i4iJliifcffi&g (Z = 0) b1rZ>. K^T-, ifittiffc 

Bffiis (z = o) zm&ti'Xzx'r-iSi 3*mmm 



r 5. 4*5, 1 6-^&&7t^5S 1 7$r 

Z*-l6](C#lb$*X, T7*-A^ttSI:Mt5:t 

[0 0 8 2] #9*7*— *^tt«UlJ8V^-C, <*J** 1 4 

fifcSttS. 1 6Ai»6»ftB, SmSBW 

PT©*i5K»l*S*vfc^y y h 1 9^UTS7t^2 
3 IcAW-re. * U y H 9 ft, fc £ 1 *tf>* V v 

yfl6Ai^!)s'h V9 **r»fJfe#*ll£**HMb** 
57<!)?M^^i:J:9, g?fc8S2 3 icjoV^Tte 
4l/<*->-tei 6A©*3MC»*«crt:Cfc*««**» 

[0083] mrsfcufcj:^ jb i njfi^-cft^tb* 

fk£ L-CCCDSrfflVTV^OtcatU & 2 ^£011 -CI* 
&4&ffl3M&i: W5yM9 tf>^j££ixfcg2£gMjf P 
Ttg:?tS2 3 i£fflv^-CV^#, #e>*tfc4fc4B'-** — 
vttW>3teJME##fc*-* < *»*tt«3 J: tm tfUft 
«|c»-3 < ft&tt if ©*IjE*J itWWH** 1 *«S^J t m 

rotadiifBo^soii^w^ « ^tfay-rs r. t tc ± 

5 , **3fc$*3R (JB»ft*5R 1 7 48 J:WiW»** 1 
1) ron^lR^, ■fca^WI, 3t*er9W R8^3t<0 

[0084] fctx.il HI i o <7^ie:j^S7t^S^-*5v^ 
^ffiJR^=-^i|X^*i-b-C«lS4V'>'XS: N 5tttAX 

s 0 mi o<Djs:j^®7t^et>i*5v>T, ra^^v-fe 

>-^7t^:-7-7 u/iifS:SjEt-SBfi-t-5tili, "SI^^PSE 

t) 1 2-^«:^3t^l 7<P<?5gaP^ , ?^7t*4AXJC*l-U 
[0 0 8 5] ^^<O^3*lS0iJi: LT, Sfc-g- 
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^2 0 0 0- 7 7 2 9 5 (P 2 0 00-7 7 2 9 5 A) 



ls<9 — ^kf%2s<9->t WfflMfitS-f ft©803££?T 

[0086] &*5, ^m^m^mmnxxim^m^ 
sett*, &&m%mw*-g.toiittmT£mu*?tiLW'&t> 

[0 0 8 7] 

[5§W©$J;£] Wifft^L-fcfc?!^ *^?^w«s^e 

0) ^ffite^*— >-©[aiSgB©&§&K©S^ (Ji^a) 
& 3t**-9^ fi8Wftro«#4 (JHW^vfci') fcflo 

[0 0 8 8] Lfctfo-C* *3801©#3£iSIB£S:J&R3t 
[BBiE«>«J*L4IMl] 

[Ell] *jEWro^l3H£W»-*»*»*^563HESr«^.fe. 



[02] {Kfe/<*— xftOXMlU&tfcffi-^VfcKfft 

[B3] #^7*-#*^gx©<i^*-:>'te©#2t 

[0 4] #^7*-#*:t*^T-©flys^-^te©i£# 
$M±©*&li 0 ©SE-ffc t => TiR^3t**-f ft«f ^ ©IS# £ 
7Fl-0-?fc5„ 

[0 5] ttffi/<^-^(k03taME»crti:Cfcflr»v*:*tf 
[0 6] #7 f 7*-*^#t«6-cro, [HSU 

iaj:Vi!htt»Ji-tft^ft*i-rt?-r*tt«/<#— ^fftottiai* 

©IfflO^SroJtffi a <omt t fffi&&t <»M& 4r*-T0 
[0 7] JBffl©»46 2«iSI«Mfi[«A«#— ^fclBi-*^ 

7*- #*sz t*g«o b<r>&&*7F-rm-z&><>x, 

* s (b) li3*EJfc*a s !l?ftL*^*&&Jtn-^ft^L 

[0 8] 2 a Ufci t OH-ttfi^ 

:?->'(cBi-r-57 f 7*— *^1Z ijfgla £©&!#£:* 
tH-CfcoT, (a) tt*»«*3Rfc*SVNT*ffiJRSS!9J 

&&-rz>m&*. (b) »i^ffifCznj!i i #^L/«cv^-&% 
[0 9] v<OiaSl5t»J«:bfc'ffl:*B>'-«^— vfife 

«r^-T0-C*>Sc 

[010] *38W©*2j«iflHc*»*»*«3e*««:«*. 

lp 3tai 

EM ffiR^ 

GL ="J^-M^>X 

FL 77-f7'f^X 

1 1 KM*** 

12 "5I^giP^I3 

CL ^f>t-V>X 

1 3 Z*T—is 
14 

1 6 — > 

1 7 S^3t^* 
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ftffl 2000-77295 (P 2 0 0 0- 7 7 2 9 5 A) 



1 8 XY^r-y 
19 7 ]) y Y 

2 2 »A«ft#*<D*-^*-#*» 
2 3 gftSS 

104 

10 6 /n-7/!)X^ 

107 fcMfcl^X 

1 1 1 |2»^X 



115 #m-79X* 

1 1 6> 1 1 7 CCD 
1 1 8 

121 XY^f-v 5 

12 2 Z^T"— 

127 fiR03BBP»P 

130 fefelMP&Q 



[IDl] 



[B2] 




► 125^ 



AL 104 103 



[B5] 



Vlt 

A 



Yio 



nnn 



r 




[0 3 ] 



i k 



(a) 



Cb) 
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L2 
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ftm 2000-77295 (P 2 0 0 0 - 7 7 2 9 5 A) 




(51) Int. CI. 7 HWJE* 
G 0 3 F 7/20 5 2 1 

9/00 



F I 

G 0 3 F 7/20 
9/00 

H 0 1 L 21/30 



5 2 1 

H 

5 0 2V 
5 1 6 A 



#IW2 0 0 0- 7 7 2 9 5 (P 2 0 0 0-7 7 2 9 5A) 



(72)XH* IE3A F#-*(#%) 2G086 EE12 HH01 HH06 

#]K»^ttfflK*,<0rt 3 T i 2# 3 # ft 2H052 AA03 AB14 AB17 AC02 AC07 

5t^%t- n^rt AC31 AF06 BA02 BA09 BA12 

2H087 KA09 KA21 QA02 QA06 

5F046 BA04 BA05 CC05 DA13 DA14 

DB08 DC10 DC12 EA07 EB01 

EB02 EC03 FA03 FA07 FA 10 

FB06 FB09 FB13 FC04 FC05 
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